Lesions of a chronic gastroenterocolitis were found in 9 cats of the Persian breed that were euthanized after a prolonged period of bloody diarrhea. Gross lesions consisted of gastrointestinal edema with prominent Payer's patches, multiple grayish nodules, and a few irregular erosions within the colonic mucosa. Microscopically, the changes were composed of degeneration, necrosis, and proliferation of gastric glandular epithelium, dilated intestinal crypts with lymphoplasmacytic cell infiltration of the lamina propria, and in 1 cat, severe transmural necrosis of the colon. With the Giemsa stain, spiral-shaped organisms in the gastrointestinal lumen and intracellularly in the gastric and the colonic epithelium were observed. These organisms could not be cultured. Although the role of these spiral-shaped organisms was not determined, other agents that could explain the disorder were not found.
were processed routinely, embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and eosin (HE) and Giemsa stain. Selected sections were also stained with Congo red, Gram, periodic acid-Schiff, Ziehl-Nielsen, Grocott, and van Gieson stains. Samples from the intestinal content and mucosa were also examined for viruses by electronmicroscopy.
Bacteriology. Intestinal contents and mucosal scrapings from parts of intestine that showed lesions were analyzed by routine methods for aerobic and anaerobic bacteria and for fungi. 3 Special methods and media were used for the isolation of Treponema sp. and Campylobacter sp. Material was plated on agar specially used for isolation of Treponema hyodysenteriae (with colistin sulfate, spectinomycin, and vancomycin) and incubated in an anaerobic system at 42 C for 5 days. Ground intestinal mucosa was suspended in a special broth used for isolation of Campylobacter hyointestinalis and Campylobacter sputorum subspecies mucosalis. Part of the suspension was passed through a 0.65-µm filter, and both unfiltered and filtered material was cultured on Fastidious Anaerobe Agar a and incubated in both microaerophilic and H 2 atmosphere for 3 days at 37 C. The stomach was not cultured for microorganisms because the gross changes of the mucosa were subtle.
Results
Necropsy findings. The 9 cats had similar lesions, but the changes were most severe in cats 908-II, 908. V, 908-VI, and 908-VII. In all cats, the hair coat was dry, and the hairs around the anus were stained with blood and feces. Body fat depots were moderately depleted.
The stomachs and the small intestines displayed mild lesions. The gastrointestinal lumina were empty, the mucosa were edematous, and the Peyer's patches were prominent. The colons exhibited severe changes. The lumina were dilated and contained fresh blood and some blood clots adhered to the mucosal surface. The mucosa was irregularly thickened and edematous. A moderate number of grayish nodules up to 3 mm in diameter and a few small irregular erosions were observed (Fig. 2 ). The colon of cat 908-VI had a 3-x 5-cm round area of necrosis with a bright red periphery and a yellow center 10 cm from the ileocecal valve ( Fig. 3) .
The gastric and the mesenteric lymphnodes were moderately enlarged, however the colonic lymphnodes were markedly enlarged and edematous. Significant lesions were not found in the other organs.
Microscopic findings. A severe chronic inflammation of the gastrointestinal mucosa was found in all 9 cats examined. In the stomach, the surface epithelium was preserved, but the mucosa exhibited thickened areas with degeneration, necrosis, and proliferation of the glandular epithelium (Figs. 4, 5). These areas in the lamina propria merged with normal areas or with other areas where the glands were atrophic. The lamina propria was infiltrated by granulation tissue rich in collagen fibers. Lymphocytes in aggregates or scattered among the glands were numerous. The muscularis mucosae was moderately thickened and had a disorganized appearance, with muscular fascicles scattered in different directions. With the Giemsa stain, numerous bacteria, including helix-shaped organisms, were observed in the gastrointestinal lumen. The spiral-shaped organisms were gram negative and differed in size. Numerous spiral-shaped organisms, approximately 6-14 µm in length and 0.4 µm in width with 7-10 spiral turns, were noticed in narrow spaces within the glands and also within glandular epithelial cells. Frequently, the infected cells exhibited degeneration and necrosis (Figs. 4, 5) .
The small intestine villi were irregularly shaped. The surface epithelium was preserved, but goblet cells were abundant, and many of the crypts were dilated by an excessive amount of mucus. The lamina propria was edematous and diffusely infiltrated with numerous lymphocytes and plasma cells. Moderate fibrosis was also noticed. In the colon, the glands were markedly distended by mucus. Necrosis of the epithelium and desquamated cells in the lumen also were conspicuous features (Figs. 6, 7) . The Giemsa stain revealed numerous bacteria in the lumen, but in some areas of the surface epithelium a small number of helix-shaped organisms was also observed. Other features noticed were a severe leukocytic infiltration of neutrophils, monocytes, macrophages, lymphocytes, and plasma cells and a moderate fibrosis of the propria. Frequently, the surface of aggregated lymphoid tissues were eroded, and the remaining epithelium was necrotic or disrupted by infiltrated lymphoid cells. In germinal centers, lymphocytolysis was prominent. Although the submucosa and the serosa of the intestines were free from changes, in cat 908-VI, there was extensive coagulative necrosis at the level of the round lesion described previously, involving the entire wall from the surface epithelium to the serosa. The mesenteric and colonic lymph nodes exhibited lesions of a chronic lymphadenitis. In the brain, lungs, heart, spleen, liver, pancreas, and kidneys, significant changes were not noticed. Electron microscopic examination of the intestinal content and mucosa did not reveal the presence of viral particles.
Bacteriology. Growth of Salmonella sp., Campylobacter sp., Treponema, and fungi was not observed. Escherichia coli and C. perfringens were found in low numbers in some of the samples. 
Discussion
The cause of the chronic gastroenterocolitis that affected the 9 Persian cats was not established. Escherichia coli and C. perfringens were found in low numbers in some of the cultures, but these bacteria were not considered significant in connection with the lesions. Spiral-shaped organisms were observed in the gastrointestinal lumen and within gastric and colonic epithelial cells. The cells containing helix-shaped organisms frequently appeared degenerate or necrotic, suggesting that these organisms were not saprophytic. However, a causal relationship was not established. The spiral-shaped organisms could have been a secondary invader, following the injury caused by a factor that was not identified. Other agents, such as gastrointestinal parasites, pathogenic bacteria, or viruses that could explain the disease were not found.
In Giemsa-stained sections, the spiral-shaped organisms resembled spirochete-like bacteria, but they were not characterized because they could not be cultured. Helix-shaped bacteria are normal inhabitants of the gastric mucosa of dogs and cats. 6, 10, 21 The pathogenicity of these bacteria has not been determined, but recent studies in vitro showed that helix-shaped bacteria bore into and between tissue cells with a drilling motility. 6 The gastroenterocolitis in this report may have resulted from overgrowth of spiral-shaped bac- teria that are normally present in the gastrointestinal lumen. If so, the reason for such an overgrowth is not known. Predisposing factors were not found. The cats studied were of different origin, of both sexes, and of different ages.
Chronic gastroenterocolitis is not common in cats. The disorder is idiopathic in many cats, but infections, dietary factors, immunologic mechanisms, or antibiotic treatments have been involved in other cats. 1, 2, 16, 21 Although 5 of the cats examined had coronavirus antibodies, the lesions observed differed from those attributed to feline enteric coronavirus and intestinal feline infectious pertitonitis. There was a severe chronic gastritis, the surface epithelium of the small intestine was preserved, the changes were restricted to the lamina propria, and granulomas or histiocytic cell infiltration were not evident. 1, 11, 12 The lesions seemed to differ also from other types of idiopathic colitides described previously in cats. 4, 9, 19, 20 Vomiting, the clinical sign generally associated with chronic feline inflammatory bowel disease, 16 did not occur in these cats. There was a history of prolonged diarrhea, and the fresh blood in the stools seemed to originate from erosions in the colonic mucosa. Ulceration and bloody diarrhea are not typical of chronic idiopathic colitis. 15 Some of the signs and lesions presently discussed resembled the disorder of unknown etiology in Basenji dogs, characterized by chronic protein-losing diarrhea, hypertrophic gastritis with glandular hyperplasia, and lymphocytic-plasmacytic enteritis. 18 However, in the stomach of these cats, rugal hypertrophy was not found. Proliferation of the mucosal glands occurs frequently during chronic gastritis associated with infections of spiral-shaped bacteria, such as Treponema sp. and Campylobacter sp., but that lesion is not specific and could be caused by other diverse factors. 1, 7, 14 In a previous study, lymphoplasmacytic colitis in 6 cats resolved after dietary management. 8 The description of these lesions is too brief for any comparison with our findings, but in the cats of the present investigation changes in diet did not correct the disorder.
The lesions presently reported, including the round area of necrosis found in the colon of cat 908-VI, differed also from those of Tyzzer's disease. 5 The necrotic zone could have been caused by abrasion or pressure necrosis.
